Pre- and post-synaptic sympathetic function in human hibernating myocardium.
Impaired pre-synaptic noradrenaline uptake-1 mechanism has been reported in a swine model of hibernating myocardium (HM). To ascertain whether adrenergic neuroeffector abnormalities are present in human HM, we combined functional measurements in vivo using cardiovascular magnetic resonance (CMR) and positron emission tomography (PET) to assess pre- and post-synaptic sympathetic function. Twelve patients with coronary artery disease and chronic left ventricular (LV) dysfunction underwent CMR at baseline and 6 months after bypass for assessment of regional and global LV function and identification of segments with reversible dysfunction. Before surgery, myocardial noradrenaline uptake-1 ([(11)C]meta-hydroxy-ephedrine; HED) and beta-adrenoceptor (beta-AR) density ([(11)C]CGP-12177) were measured with PET. Patient PET data were compared with those in 18 healthy controls. The volume of distribution (V(d)) of HED in HM (47.95+/-28.05 ml/g) and infarcted myocardium (42.69+/-25.76 ml/g) was significantly reduced compared with controls (66.09+/-14.48 ml/g). The V(d) of HED in normal myocardium (49.93+/-20.48 ml/g) of patients was also lower than that in controls and the difference was close to statistical significance (p=0.06). Myocardial beta-AR density was significantly lower in HM (5.49+/-2.35 pmol/g), infarcted (4.82+/-2.61 pmol/g) and normal (5.86+/-1.81 pmol/g) segments of patients compared with healthy controls (8.61+/-1.32 pmol/g). Noradrenaline uptake-1 mechanism and beta-AR density are reduced in the myocardium of patients with chronic LV dysfunction and evidence of HM. The increased sympathetic activity to the heart in these patients is a generalised rather than regional phenomenon which is likely to contribute to the remodelling process of the whole LV rather than playing a causative role in HM.